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Director, OTA, KHLI

Justification of reorganization of DTA and funct!onal descrlptlons of the
branches of DTA. :

The Instrumentation Branch will contlnue to cover what It has covered
heretofore,

The 8iomaterlals Branch will continue to seek appropriate materials for
the blood materlal Interface, appropriate materials In terms of longevity
in the body environment and in terms of the flex-1ife demanded. In addi-
tlon, Tt will of necessity delve Into the qaining of a proper thorough
understanding of the physlcal-chemical Interactions between blood and sur-
faces with which 1t does not ordinarlly come In contact.

The Devices Branch has been too all-Inclusive to permit knowledaable
supervision by any single Individual. It has required on the one hand
the expertise of a thermo-nuclear engineer and on the other the expertise
of a rheolegist-physioloqlst. This 1s a self-defeatino administrative
structure. For this reason, the Devices Branch is being separated Into
the two essentlal components with the intent that cach may then prosper
in the area of lts speclial expertise.

The Artificlal Heart Program, the Medical Cevices Applications Branch, and
now the Dlvision of Technological Applicaticns have been woakened by 2
fundamental philosophical Incongruity. The oriqinal program was estab-
11shed as one in which the research and development were to be concelved
and directed fronm within the Branch. There was some blological input
inftially. With the death of Dr. Hastings, there ceased to be mature
personnel In the office experienced both in the experimental method and

In the blologic fleld. The approaches to the VAB, to the Dow canlllary
oxygenator, to the blood pumps, and even to the Intra-acrtic balloor have
suffered by absence of this combination of expertise In the office. The
use of men two yaars out of medlcal school to take an active part In either
the Inltlal conceptualizing of new approaches or in direction of activities
of contractors after onset of work has been a continuing disaster. For
instance, | flnd no acceptable continuing studies on rheology on a pump
costing $2200 ecach which is belng fabricated to do experiments in several
areas in which the components of the overall system have not been Individu-
ally dissected and analyzed. Fifty-six Implantations by one contractofralone
of a total heart powered electrically without a single animal recovering
enough to be taken off the respirator and yet with no documented analysis
of the maechanisms for thls difficulty reornsent a disconcertina exemple of
lack of faniliority with proper experimental pethods,
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Ve can enhance the stature of DTA and thus f HHL1 by placement of each man
In DTA In that area for which he has truly the expertise, without Iimposition
of major decislons upon persons not equipped by tralning or experience to
make those decislons, whether they are long-term declslons qr day- to-day
declisions.

To make this possible and to utilize only sclentlflc monitors who are
truly superbly quallfled, we must recruit more men of the calliber of

Dr. Pitzele, finding slots for them by gradual phasing out of the
comissloned of ficer group, whe in general should not have been depended
upon In so critical a role.

in line with thls loglc, the partition of the Devices Branch so that nuclear
engineers handle the nuclear engineering component and so that people with
experlience and training In blood-contacting devices handle that aspect of

it Is but the constructive reorganization to adopnt.

The Implantable Power Branch requires the expertise of a man prepared In
nuclear sclence and engineering, and for this Dr. Harmison Is well prepared.
It is the plan that the nuclear physiclists and enalneers concentrate upon
manifold problems which revolve about utillizatlion of thermonucliear materials
as power sources to be converted to either electrical or hydraullc enerqy

as a means of running blood pumps. The responsibilitles of this branch will
Include also those mechanisms of electrical nature Involved In transmission
of power across the Intact skin, conversion of such transmltted power to
usable voltages and frequencies, and storage of said power elther in the
electrical or thermal form.

The Rheology and Resplratory and Blood Contacting Devices Branch requires
direction by a blologlical sclentist well experlienced In rheology and In the
consequences of turbulence and conflgurations productive of activaticn of

the clotting cascade. As a means to correct the present shortcomings of

the Division In thls regard, it Is proposed that Dr. Plitzele, with hls many
years of experlence In exactly this field, Is the propar person to take.
charga. Actlvities In this Eranch would therefore cover such problems as
cellular anaregation, the effects of design on rheoloay, disseminated intra-
vascular thrombosis, changes In serum proteins as a result of tissue contacts,
the physiologic effects of varlatlons of pulse contour of pumps, a major
share of the lnput to devices through control mechanisms, oxygenators, the
effects of flocking on rheology, and the proper conflquration of surfaces
through which there Is to be heat dlssination. As a matter of practical good
sense, since this Branch Is larqely bioloaical, the patholonic changes
induced and such matters as of the development, testing and utilization of
resplrators, oxygenators, and such equipment also are to be handled in this
Branch.

The Laboratery Branch will Include both the test and evaluation functlon of
the Division and an adjacent laboratory for developmental review. As long ago
58 March £, 1979 the Chlaf of the Artiflclal Heart nrogran requested that
Iakoratory space ke made avallable to the Artificlal Heart Proaorsn for the
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purpose of providlng an In-house laboratory facl!llty under the control of the
Artificlal Heart Program and responsive to the needs of that program, where
members of the staff can quickly build or test a device or try out the tech-
nique that Is stll] In the carliest formative stage In the minds of that
staff. 1t was pointed out at that tlme that such a faclility would also be
very useful for preliminary or quick testing or Inspection by members of that
staff of devices or components submitted by Artificlal Heart Program developers.
It was further polnted out that efforts to use laboratorles and personnel
under contract to HIH and at some distance away had repeatedly involved delays
and had been confronted wlth elements of unresponsiveness and Inflexibility
which had seriously Impeded progress. This continues to be the situation
today.

The Ad Hoc Task Force on Cardiac Replacement In October 1969, Included a
recommendation that"HHLI be restructured by the addition within the Instltute
of experimental facilitles and parsonnel for artifliclial heart research and
development.'’ (p.63)

It Is tho feeling that such a laboratory will provide abllity for qulick

construction and testing of devices or techniques In formative staqes,

in the process of development, or arising from ldeas which the staff of

DTA wishes to pursue and In regard to which there have been no responses
to RFP’'s, :

As of the present moment, negotliatlions are In progress with Dr. Fred
Leonard, Research Director, Rehabllitatlon Research and Tralning Center,
George HWashington Unlversity Hospltal. A new bullding Is nearing com-
pletion In whlch there Is adequate space to permit a small start with

two projects highly Important to the Pregram and with the expertise of the
 outstanding materlals sclentist In the Vashlnagton area (outside of the HIK)
anxious to serve as collaborator. The necessary personnel to man thls
laboratory are at hand and awalting the launchlng of this project. In
addition, utillization of this laboratery will facllitate certain testing
procedures upon which the DTA has been expending In excess of a quarter of
a milllon dollars a year In each of two laboratories (with unsatisfactory
results) In a non-commercial, academlc laboratory at a cost of shout 20%
of the cost heretofore, wlth expertise not avallable at the laboratorlies
used earller. In addlitlon, thls laboratory can provide us with personnel
and wherewithall for Implantation of devlces, major and minor.

The possibllity of development of a contractual relationship has been care-
fully explored with our Contract Offlicer, and there appears to be no diffl-
culty In accomplishing same. Thls will not only greatly enhance the effec-
tlveness of DTA but accemplish a considerable saving In addition. Flinally,
the avallability of such an opportunity will make It far more straight-
forward to recruit the type of distingulshed sclentist whlch wa all wish to
have on the staff of DTA by replacement parallel wlth the expected attrition
In cormissioned offlcer personnel In the course of the next year., Finally,
as an eaqger partner there is there a fuil-time fully trained cardiovascuiar-
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thoracle surgeon, a product of my own training program In New York, to assure
active surgical support in the trial of new devices, an item which has here-
tofore been singularly lacking in large areas of the program.

"It is transparent that there are many areas of overlap among these five
branches. The Laboratory Branch potentially Involves all the other four.

For instance, the problem of heat loss Into the blood or tlssues Involves not
only waste heat Involved with thermo-nuclear devices, but waste heat from
other types of pumps or enerqy convertors as well and will Involve therefore
the Instrumentation Sranch, the Blomaterials Branch, the Implantable Power
Sources Branch, and the Rheology Branch. Simllar considerations prevail

with regard to flocked surfaces, Irradlation of plastic materfals, and
Instrumentation which contacts flowing blood.

It Is therefore only by virtue of the most cordlal and wholehearted Inter-
collaboration that the Program can progress successfully, regardless of
the reorganization adopted.

Clarence Dennis, M.D., Ph.D,.
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